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化物电极的各项性能。所制备电极对 pH 有较好的线性响应，斜率在 40～60 
mV/pH ，接近理想能斯特响应。实验表明铱氧化物微电极在长时间工作稳定性
方面优于钨氧化物微电极，90 %响应时间为 5 s。铱氧化物微电极受盐度和氧气
浓度影响很小，且经 Nafion 修饰后不受沉积物间隙水中还原性 S2-离子的影响。
把铱氧化物微电极应用于测量厦门西海域和九龙江河口的沉积物 pH 垂直剖面，
发现 pH 在沉积物有氧和无氧深度界面(4～5 mm)达到 小，2 cm 以深趋于稳定。 
用电解氯化法制备了 Ag/AgCl 参比电极，与饱和甘汞电极的电势差 44±1 
mV。联合铱氧化物 pH 微电极和 Ag/AgCl 参比电极制成 pCO2 微电极，电极腔内
填充液含 2 mmol/L NaHCO3 和 0.5 mol/L NaCl，并加入 0.5 mg/mL 碳酸脱水酶。
所制备 pCO2微电极的 95 %响应时间约 120 s，标准工作曲线斜率 55～60 mV/log 
pCO2 (μatm)，电极电势的漂移小于 1 mV/h，电极放在空气中的工作寿命长达一





























Iridium oxide and tungsten oxide pH microelectrodes were constructed by 
oxidizing metal wires in sodium carbonate or lithium carbonate molten at high 
temperature. Experiments were carried out to characterize their working performance. 
The microelectrodes showed good linear Eh response to pH in buffer solutions with a 
slope between 40 and 60 mV/pH, close to Nernst slope. Experimental results 
indicated that iridium oxide microelectrode had better performance than tungsten 
oxide microelectrode in long-time working stability. Iridium oxide microelectrode had 
a 90 % response time of about 5 s, shorter than that of tungsten oxide microelectrode. 
Iridium oxide microelectrode was little affected by oxygen concentration, salinity, and 
the reducing agent of S2- ions in the pore water of sediments after being coated with a 
Nafion film. Iridium oxide microelectrodes were applied to measure pH profiles of 
sediment cores sampled from Xiamen western bay and Jiulong river estuary. It was 
found that pH reached minimum values at oxic-anoxic interface of 4～5 mm depths 
within the sediments and tended to be stable at depths deeper than 2 cm.  
Ag/AgCl reference electrode was constructed by anodizing silver wire in HCl 
electrolyte. It had a potential of 44±1 mV versus saturated calomel electrode. pCO2 
microelectrode was constructed by combining iridium oxide pH microelectrode with 
Ag/AgCl reference electrode. The shaft of the pCO2 microelectrode was filled with 2 
mmol/L NaHCO3 and 0.5 mol/L NaCl electrolyte with addition of 0.5 mg/mL 
carbonic anhydrase. The pCO2 microelectrode had a 95 % response time of about 120 
s. The slope of its standard working curve was 55～60 mV/log pCO2 (μatm). The 
potential drift was less than 1 mV/h. When stored in the air, the microelectrode had a 
life time of over one month. The microelectrode was used to measure lab-incubated 
sediments and obtained a reasonable pCO2 profile.  
Both pH and pCO2 microelectrodes were applied to measure the pore water of 
wetland sediments to study the differences between freshwater wetland sediments and 















Wuyanwan wetland and from Jiulong river estuary and Zhang river estuary mangrove 
wetlands. The result of the microelectrode measurements indicated that the pH 
profiles and pCO2 profiles formed in mirror images. When pH increased, pCO2 
decreased, and vice versa. The profiles always changed sharply in the top 0～2 cm 
sediments. The pH values of surface 1 cm sediments from mangrove wetlands were 
about 7.3; and the pH values at the bottom sediments increased up to 7.5. These 
values were significantly lower than those of Wuyanwan freshwater wetland 
sediments (about 8.0). Mangrove wetland sediments had pCO2 values of about 104 
μatm, much lower than those of Wuyanwan freshwater wetland sediments which were 
about 103 μatm. The phenomena were related to the nature of acidic sulfate silt of 
mangrove wetlands where anoxic respiration of bacteria may produce reductive 
sulfide, lowering pH and raising pCO2 values. 
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液和缓冲溶液的电势差。假设未知溶液的pH值为pHx，根据能斯特公式可以得到：













pHT=pHF–log(1+[SO42–] /KHSO4)                                       (1.3) 
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